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Abstract

Noise radar waveforms are unlikely to be detected and can reduce mutual interference when multiple radars are in operation. The
polyphase codes, employed as noise waveforms, are to be designed to minimize the objective function, which is the sidelobe level of
the autocorrelation function of each code and the cross-correlation functions between them. Optimization techniques are required to
design the optimal phase code, accompanied by long code lengths and large distinct phase numbers. In this paper, we present the results
of designing polyphase codes using the simulated annealing algorithm. By applying simulated annealing to the case of several distinct
phase numbers and multiple codes, with code lengths of 512 or lesser, we can design optimal codes requiring short computation times
of about a day.
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Table 1. Design process of polyphase code using SA.

Step Design process

Generate a phase matrix @ of size LxN with initial

0 phase values, for designing code set (L, N, M).

1 | Determine the initial temperature 7p, and set ¢=0.

Calculate the energy at current temperature Tc,

2 .
and set the phase perturbation number as i=0.
Randomly choose a phase from the LXN elements

3 in the matrix @ and replace it with a phase value
randomly chosen from the other M-1 phase values,
and set i=it1.

4 Evaluate energy change AE from current energy FEi—

to next energy E;, and calculate the probability P in (8).

5 | Accept the new phase value with the probability P.

If i<le go to step 3 and repeat steps 3, 4, 5.
If i>Ie go to step 7.

Compare the current energy with the energy in step 2.
7 | If there is energy change, then go to step 8.
Else go to step 9.

Set C:CLH, TC:LZchl.
Go to step 2, and repeat same procedure.

If termination condition is satisfied or there is no
energy change, then stop the process. Else go to step 8.
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Fig. 3. Simulation result of biphase code(N=25, M=2).
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E 3 M 0F 94 29 AR 9 4ay
#3514 PSLR(dB)
Table 3. PSLR(dB) of auto-correlation functions and cross-
correlation functions of 3 polyphase codes.
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Code 1 Code 2 Code 3
Code 1 —23.8887 - -
Code 2 —19.4224 —23.4109 -
Code 3 —19.1545 —19.1690 —23.7142

(b) N=256, M=64, L=3, p=1

Code 1 Code 2 Code 3
Code 1 —28.6251 - -
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Code 3 —23.4181 —23.7176 —28.1218

(c) N=256, M=64, [=3, p=2

Code 1 Code 2 Code 3
Code 1 —26.1341 - -
Code 2 —24.4789 —25.5721 -
Code 3 —24.3268 —24.28% —26.5557
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